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(54) OPERATING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize 
efficient execution of a large scale 
program comprising a plurality of program 
modules directly by means of hardware 
without using a general purpose CPU. 
SOLUTION: A gate array 43 performs 
operation by means of hardware according 
to an FPGA data module stored in an 
FPGA data memory specified in a shift 
register 40. When a call detecting section 
44 detects that a module stored in the 
FPGA data memory calls other module, 
data of intermediate operational results 
stored in a flip-flop 43b is retreated into a 
retreat stack 45 and an argument being delivered to a called module is 
stored temporarily in an argument delivery section 46. When an FPGA 
data memory storing the called module is specified, subsequently, to the 
shift register 40 and reset to a calling module, data retreated into the 
retreat stack 45 is rewritten to the flip-flop 43b. 




LEGAL STATUS 



[Date of request for examination] 28.01 .2002 

[Date of sending the examiner's 

decision of rejection] 

[Kind of final disposal of application 

other than the examiner's decision 

of rejection or application 

converted registration] 

[Date of final disposal for 

application] 

[Patent number] 3540796 
[Date of registration] 02.04.2004 
[Number of appeal against 
examiner's decision of rejection] 
[Date of requesting appeal against 
examiner's decision of rejection] 
[Date of extinction of right] 



iwysmmff (jp) (12) ^ ^ |^ ^ ^ (a) (ii)ii*«?Hi«^wii« 

#M2003- 198362 
(P2003-198362A) 



(43)^IBB ¥J«15^7 ^11 0(2003.7.11) 



(51) Intel.' 




F I 




H0 3K 19/177 




H0 3K 19/177 5B033 


G 0 6 F 9/40 


3 10 


GO 6F 


9/40 310B 5B076 


9/54 






9/06 640B 5J042 








# at^OScS OL (^ 13 M) 




!Rp«20Gl -40I462(P2001 -401462) 


(71)WPA 


500323188 










(22)tiMB 


^|£13!^12^28B (2001. 12.28) 




nm\^mttf^m^-Mm i #» 








501186977 








sii mm 
















505 








HBB WW 






















(74)f^A 


100095407 
















mmm< 


(54) ^m<om'] 









(57) [gft] 

^ 7 ^ V? ex -/Vd^ n 7 A /<S 

0 $ tifc F p G Ax-^ pi ^ y fciati $ n/t F P 

=}t5„ r©FPGAr-^;^^y ttB'l$ti.fc^v^^- 
4 3 b(C«i^§^fc?a»©Ji^gf»Or-^'^53iji^^ 
t^tU U5fe»* v^^ -/W^lrlBlt Lfc F P G Ar-cJ' ^ ^ y 

-/Hcwrsi^icis, iijix^' 5/ ^45 tiiji^nfc 




(2) 



#^5pl5-198362 



Iff *il 1] /Py^Ty ^'r-y'/V^^hfm.Win-fn 

#8fffB7"n ^yj=.mm^^m^-rh,ti-^mi-t?)m^^ 

T. 
Ts 

im^me] mm.%.<n-fn^yK^^^:^~-)V(r^b^(0 



■a^\.%<n-fxi^/yh.^^j^-jvii%^mrJ''^^'7J>-W^ 

ix^i^^-yP^Sfrtan- Y^mcxi- K$-B:, f^fft/ttl 
L ^fe ® 7° n 7 i>. * ^ - ;v ^ E 'It L T V ^ 5 7° P i^" 7 A 
|Blt#^SrBtItailfi^#^('iliR$*. KP?t>'tiiL5fec07° 
n ^^7 A*v^^-7i.Wi,;Cfc|S»o^ttSr^T Lfc^t 

MLT>5^6. liftJ«UJL:^07°o^7A*-:/i-;H-jSD 

5 x« 6 {ctaic©gi» i/;^ r A„ 

Xfl 7 t|E|fe<DS»i/;^7' A„ 
[fS*JS9] HulH-/i3^7i^lBli*®(c|ait^*v^#:/ 

TV^5 r b ^W^t-fV^im. 1 7!;^8 ©V^-f 1 JI 

[0 0 0 1] 

U m\-clKW§.-fn^yjs(nmi\m\^tM%'-y^y-h. 

[0 0 0 2] 

[fA&*COeff] SftO^Jlffl^V-t"^-:?!*. CPU (Ce 
ntral Processing Unit) ^ P (Ct&|g$;^/t7°P ^J'" 

CPUI4, 7"D^7J>.-ellfT-r^t?*iLSfy7 h^?:nT 

[0 0 0 3] itl{c>ffLT, 7'p^'7A»^=fT^''^-K 

#S¥ 8-504285 ^^$g (|l^<2iP3flWO 9 4/1 
0 6 2 l^<km ■^»a2 000-516418 ^<2^# 

(Hli<&MW0 9 8/0 8 3 0 6-^<i!t«) t^^^jLTV^ 
5J;5^^^ y^-i^'^rfn^y-^-fivff-'Vrv-i (f 
PGA) SrflJfflLfc:■S^»v/;^xJ^;^5^bn-CV^5„ 

[0 0 0 4] FPGAd. 'fn^yJ^hX.xmWf-^ 



(3) 



#|i¥l5-198362 



tl-iMm-^'ii^£ 3 V t° ^ - ^ « 

[0 0 0 5] 

i.^e;'^-;P^§|5fp i L-Cfljffi Lfc 19 -r?. <b J; 19 . 

y P 7 A « I^ISW ^Mffi-r r t 1 5. 
[0 0 0 6] L/5>L7'j;;0Sb. _hfELfc«fflF PG 

f-a'Jttt 5 i: V- 5 i 5 . m©y' n y 7 ^ -/w 

[0 0 0 7] S/c, y^ hl^^Tt LT(7>^i^a-/V5)- 
t tCF P G A©3 ^' ^'^ 3 y^M?>C»#«lx. 

5o 

[0 0 0 8] rWfcJ^, !A§5l50FPGA^fflV>fc-g|»-> 

3. j^j^fc ^ ^fc y n ^" y A T' < r (i /£V ^ t 
V^5ftiJi^d5feo/c„ 0*19, ^S«yp^-yA(DMTi65 

[0 0 0 9] :*:|§BJtt. ±iaLfc^*e*ftW©P«^S^Sr<» 

t^-t 2) * ^ tifc t oTfc 19 . a/i! © c p u ^ffl V ^ 

^y°n y (75^*6^ /<e^^T?r^^- K ^ T T-agfl^) (c 
[0010] 

cD^i3^'yi.|B'K^gi:. ^-tuEyn^y AE'tt^gro 

^-^^ tf|tE3iiR#^i:i®IR$^fcyni7-yA|ail#St;:|B 
It ^^^■t V ^ 5 ria y A^i?r. -/vcf co^^fctl^o 



y p y Dfcffi* ^afr-r SSiaiS» 

[0 0 11] ±IEa#>^;^y^Ar'tt^ffiS^^S©=3>' 

[0 0 12] HufBiiK^^fS. /ciKitt\ Y 
yp^'yA^i>^-/vsr^^*#* 

[0 0 13] ^tiIfByn^-yAfLlti^f3J:H, y°n^yA 

=^'y^-)vk^Mm^%x.-nmcwm-i>hnxh^x 

mM^mc-fv ^'y2>.=^'y^-;v^£n~ Ft ^n- K 
[0 0 14] m%m%'y:^7-J^\t. S(liefi«S^#S© 

mmt^tmc. \mfn ^'yh.=^'yz^-)Vkmu^- 

KWCP-KS*. ^fttW7°Pi5^yi>.*i;'i-;Hr|E 

^flfe©:/p ^y A^i^^-zHciS Cfc?t^(0^ff ^*IT 
L fc t Hf)t251ji¥Siciiji L gRJtlttI ^ mriE^att 

^ U D - K-t 5 7° n y A * 1;*^ -/V^^ 19 #x. 5 t 
v'rt-yl.;0^f>fj;5;k:«^f;te:/n^^y^^i, ^^y(cn- 

Y'f^^xi^yj^^mmTL. ^mm.^®.^nm^m 
m^x-n-t^\t%^^^x\^<z.tx. />-K^?:^T6ti 

10 0 15] Jlfss»v';^ri>,{c*5^^-c, Buiam^y 

ni?*yA^>?3.-/w©5 t,(D/J'^/^< i fc— g|?(D7°D^y 
A^v?^-/H4, ■teroyui/yA^v^a.-yi-^ri^tJSffl-r 

Eii^v'^rAtt, m.mm!m®.xm-^mi\^x 

1/^ 5 y'n ^'y v?^ -/Ixcf^cD^^ICfcnt 5ffi©7°P 



(4) 



#Pg¥l5-198362 



7 v'^ -.'V^IB® L T V ^ 5 n ^ 9 i>- sEli^g: Srifr 

tssjK^^taiii^iS;*, mm^ta L^o-fv ^-yi^^s; 

P?U«i±i L^©7"n ^'7 -/HriS Cfc'/I^O^ff 

[0 0 16] :ir-c. mtmm^mci^xmibtwo 

v\ 

[0 0 17] ^itbbrottli^SrSf.fci'lx.sr tf^io 
/^- K >> m Tl5^(;iiftit(o:g^fji-S :i i: ;a5Trrtg t T^fi 5o 

[0 0 18] ±.mmw-^y^'rMci3\,^x. wmim^m 

^ # ^ i¥t>*tii1-ff !)f ® :^ D 7 A ^*=ff -rs r 

[0 0 2 1] /j;*3, #7'n^7A^:i^3.— /l/cf'Oi^^S: 
«Ji)c-r5 3- Hit, /^- K^7 3.r|EiiE^5-BJtg;^^H®-t:tB 
» y -y^ 7"n ^'7 3 y/<-r.'H-5 ;i t {c J; o 

[0 0 2 2] 

[ 0 0 2 3 ] mi [1. :L<Dmmmm\'^M^^mn-iy^ 

r©S»^>;^7^i^lii. FPGAr-i5'fE1ilf|5 2 p 

tifc F P G AX" ^ ^ 2 - 1 ~ 2 - n ?rEte L 

[0 0 2 4] FPGAx-i5'^i?^-/l'2- l~2-n 



(1. -^rn-rti/^- K'>:nTtB376^SBlig/j;7°p^'yAHM 

Pi5^"7A5- l~5-n?r. F P GAr/^-f ^ 4 CDf^S 
ExEtrfir 5 '<< ^ v^^V 7 6 ;i5 3 y^-^^'/v Lfc^>>a - 
JU%(0^'~f'Xi)?>„ FPGAx— ^^v' 3.-/1^2 - 1 
~ 2 - n tt^rtb^'tis A;'J X - (D « i fflyj x - ^ (Die 

X-^^-a/v-t^l/^So y-^7°Pj^'7A5-l~5-n 

©y-^yn^^yA 5 - 1 ~5 -n^ll?I>'ffl-r«tg^-^ 
Ay-e^l^. FPGAx— ^^-^i/ 3.-/1^2 - l~2-nlC 

[0 0 2 5] p-^3(i. mmiMi^mx^mf^^fix^ 

19 . F P G A7= - ^ iBftgP 2 (rfB'll $ tlfc F P G A7= - 
3. -71x2 - 1 ~ 2 - n Sr* v'3.-;lx^fii-eF P G 
AxVW;^4(CD- KfSo p-^~~3(Cj;SFPGAx 
-:J'^>'3.-/U-2 - l~2-n©P- K©ffi*{i, 

<Dmn<Dmim\c{^m>h^^ibtii>m. fpgat^^ 

j£©F PGAt''— 4 1 a~4 1 droV^Ttb:*^ 
(Cs FPGAr-i5'^i>rt-;lx^P-K-t5„ 
[0 0 2 6] FPGAr><'l';^4(4, p-;/3(CJ;oT 
K$^/^cFPGAr-^'^>'3.-;U'2- l~2-n 

(DmM.^mLxmtiy'-s' tLxtati-r^hcDx. i/y 

354 4 fc. jijS;^^y^4 5 6li:S(t«La54 6 

$lW^4 7t^«;iTVN5„ Pf-t>^ffl t^^ffl^ 4 4 , 
M;^^S'^4 5. ^licSltiSL«|3 4 6^tJ?$IJil§|5 4 7 

[0 0 2 7] -yy hUi:^^.^ 4 0(4, 4fli©FPGA7^ 
-^^^y 4 1 a~4 1 dSr-^^Tl/^5„ FPGAr- 
^/^])4 1 a~4 1 d(«nm¥^^^--e!^*5V^ 

ityv^y^yvy^mmj:ifi.<omm^tixm. 

^ 3 ^5 n - K Lfc F P G Ax-^ * v'a. ->'I^%rriti-r 
[0 0 2 8] F PGAy'-i^Ti^y 4 1 a~4 1 dil. 

*-flElt««(v:^«-t-5„ p-^3tt. P-K© 

m^^w^^fh^fcmc^ mm. fpga^-^?^-:^ 

^ ^ P - K-r 5 IB'liffi«^^1-r KW;^^FPGA 
x-^^^y 4 1 a~4 1 d©T }^'u:^^^y,\z.m^Ls 
-if-, ^^D-K©ffi*;SS^t-#^©FPGAx'-^^ 



(5) 



#^^15-198362 



-4 1 die, n-K-f-<^FPGAr-;5'^v^3.->'V^ 

[0 0 2 9] tfc. i^y}-Ui?:^^4 0i-i. FPGAt^ 
-^/^U 4 1 a~4 1 d<D5*>X-^?ra;^-r5*f^ 

-efe^FFGAT^-^^^y ifia^r. fiiij#iigi54 ? i^-^ 

£LfclFPGA7^'--^5'^^y^5^ll^3L-tV^S7=■-^^. 
r-i5'^^":^Sr^L-cai;'3-r2.o FPGAx"^^^y4 
1 a~4 1 d;dS^ ±)*Lfcr-i5'/^;2;, TKv;^/^^S. 

§ , T K ^ ^ ^ (^«# $ tif' T K ^ ^ i^^-tmmmm 

t $ ^-t V ^ 5 X- ^ B!^aj t -C r - ^ ;^ L 
■rf±i;'3l"5*'n-. i/:7 h u>?;Ki?4 o(i, fpgax— 

^/^V 4 1 a~4 1 d(7D'9tl/^Ttl75^(DU-K-f'^-— 

4 ^1© y - 5 *) y ?/ ^ 

FPGAx-^^^yoy - K-i'^-://V'ffl^(c 

F P G Ar-iJ' ^ ^ y i)>h-m\^XT-^ ^^^ffl-fi 
[0 0 3 01 -5^— 1-TW4 3(4, AND, OR, NO 

T^i^romf:©'^^- HHIS&4 Sat, mM.(Dm^^^ 

3 bt*^A/t?V^5„ ^'^-b0SS4 3 a<^(±|;^;^a 
(4, FPGAr-^S'T^^y 4 1 a~4 1 dC05"t3i^7 h 
u i^;^ ^ 4 0 (c: J; 13 JS^ § tifc % ® (cfElt § nfc F p G 
A7^~^cti;^-/Hctieo-CggHStt5„ #7y 
s'^7Ps':/4 3b(4, mm(D^-i'i:^^m^hm^T2- 

[0 0 3 1] llfU'tilb^Wlf|54 4f4, FPGAr-^^ 
*y 4 1 a~4 1 d©5*>-fe'^^^4 2(;iJ;i93i#?$n 

fc t (D (ciB'R $ ti/c F P G Ax- ^ ^ v'^ --/V t-a-* ti. 

So 4 5(4, WttlL«ima5 4 4}CJ;oT 

tt, >5^-bTW4 S^O^y s'7'7Ps':/4 3 bCl 
i*Jt^ttTi/^?.r-^i, [q^U?aL^OFPGAr-j5' 

&5c iiffiw^jfei LT(4, #iJx.(i, ^feAtu^tHLir^ 

[0 0 3 2] ?ll:S(t«tSl54 6(4, ^v'^-yVWPftl^ 
ttiL, W©^{-*5V>Xiq^t)^UiL^tPf'0?HiL5fe©FP 

%®T'fc5<, j:'9PlNa(ciJU3+St, P?0«aiL©|l(c: 



(4, l^t)«tiiL5cCDF PGAT^-^^v'^-yH^i^eofcia 
%(0^^^m^t LT7y y7°7n->7°4 3 b©FJf5t»fc 
(^(Ciftjf S^XTV^fcx-i5'^, Wttit^fcOFPGAx 

■So a»©l^{C(4, WWL^feOFPGAy'-^^i^^. 

(c*#iAtf„ 

[0 0 3 3] mWU 4 7 (4, P?t;ti1 L^m^ 4 4 ^5fi!i(7) 
S&TOttI L(Dtcl^(Of-:^ (Dm1^-V<D F P G Ar-:J' 

yy4 3 b©^ttW;'(SJ^$ixTV>;5r-^ i, ^Xf- 

^4 5|ril5ffi$-t):5i:*(c, n?t;ttiL5fe®F PGA7=- 
^ ^ ^ -yW^^^g o fc)S»-T?ffi -f 5 r'- Srl^S-f 5 
7y s/7°7Ds/7°4 3 bcOr"-^^, 5li:S(t«Lg|54 
6(c:-B##it§iJr5o -torn, FPGAx-i?^^y4 
1 a~4 1 d(D^h\^XftiiL9G(DFPGAT—$"^V'=- 
— /'I'S-IBti-t'S % co;65S>;^^f^, v-^ 1- Ui?:^ ^ 4 0 [::, 
^^1-5 F P G Ar-^' ^ * y $-ejg^-r 

(cn-K$ii-So ^tT, '3iaS-fm-L§l54 6 (C-B#{^ 
Lfc7=-i? b 7 i/'i' 4 3 (cA;^;r-^ i LT-^ 

[ 0 0 3 4 ] ^IJP?f|5 4 7 (4, ^fc, WttlStlfcFPG 
Ax-<5'^i^^-/H^«eofc^S^;JSi^TLfct^{C, * 
OW;07^-^ Sr5lf:§(t«Lla54 6 (c-imSjt^-arS, 

4 0 \mwyy V r t (c J; 19 H-xfia l^(df 

PGAr-i?^v?r.-/uSrfg^§-1J:, 5/ 4 5 

iCTmititif-i>iyvy-fyuyy4 3himi^^ 

§licg(«Lg|34 6{C-f${%it**^7*- 
iJ'^^y 5'7°7D5'7'4 3 b®Blf£ro^)«{3:»#i^*-ft 

[0 0 3 5] /^*5, FPGAr-'<-Y;^4(::^f1-g|5;5^f,A^ 
P G Ar^M ;^ 4 /5^F5^1-g|5(cai;0 * (4, 

rdii^e(r»tiAtffc©TfeoT%j;<, sp>(c, jiH 

[0 0 3 6] KT, r<©^JfeC»?]^ffi(C:^^)!)^?,?a^~>;^x 

5o r:i-t?(4, FPGA7="-^^v5^-7W2-l^S;tU] 
(-D— K^tbS t©<t L, FPGAt^'-^^v?^— /l'2 
-1(4, FPGAr"i5'*i/3.— yU2-nSrPft;«(±i-t"1> 
©t-rSo )£fc, aj8:^^s/^'4 5(4, jteAtu^fflL* 



(6) 



#|1¥15-198362 



[0 0 3 7] FPGAr-^^v?r3.-yl'2-l;65FPG 
Ax-iJ^Ti-ty 4 1 a~4 1 d®v^T:^^:a^-t3--K*^^ 

4 1 a{::n— K^ix/ctOi-rS) . ■feU^'>?4 2 

;i5FPGAx-^^*y 4 1 a^5ltR1-5i. :itb(^?ie 
o/c^-<;K75{t-e-;45y- Mnijf§4 3 a ^cA^^^^. ^Z- 
hT^^4 3^«)5)c1-5^-f0iJS4 3 a;4SSAa^f^i^^ 
tl^o ^bt. y-hTW4 3m$|$/5^P>cOA;^)x-- 
:?:*5A;f3$;rL?>r.i^;lJ;oT. FPGAx-^^^v?^- 
;v 2 - 1 tiS tfc8^»;!i5<f- h T w-r 4 3 t^oV^THfr 

[0 0 3 8]-;^. fft;mLlttli§|5 4 4tt. FPGAr 

-iJ'^^y 4 1 afCP-F^tl.fcFPGAx-^$'^5?r>. 
WW 2 - 1 F P G Ar-i? ^i^^-^U 2 - n ?rPg^U^ffl 

Sljm4 yta^-rSo Sijm4 7(d:. -^rWIi^t/ttiLtc: 

isop^nmm) p^u'tBL^cWFPGAr-iJ'^i^ 

:i7 4 5ro-#±}Cji5g^*5, ^ifc. 7y S'-7°7os/7° 
4 3 blCiS^f ^tbTV^Sr-i5'©5t)t^PfO^~i±l t3fe©F 
PGAr-i5'^v'^-;I-2-n(C§|»:i LXmirhO 

[0 0 3 9] ^r©^, $lj#pa$4 7(ls FPGAx-i?* 
v'3.-;lx2-n;SSFPGAx-^^*y 4 1 b~4 1 d 

fctx«. FPGAr-i5'^v;'^->'U2-n 
S: n - Kt 5 ^©}t/T^*|!E(^ g n ^^5^ 3 Lfc;*^ 

o-i/S^ftlJffilL, li?t;ttlL5feT'fc?>FPGAx-^'* 
/V2-n?rFPGA7^'— ^;<^y 4 1 b~4 1 d 

fdfes FPGAr'-^^^y 4 1 bjCo-KS^X/rtro 
t-fS) X v'^ h U'v';^^4 OtFPGAr-^;>«^y 
4 1 bSrJt!^^*^.. ^-K$t^TV^^^«^ 
M^v?>^^'4 Ot::. FPGAr-^'^v'^-/V2-n;?)? 
n-K^ti.ri/^5FPGAx-:^'^^y (WT-Cfi, ffl 
M^^M>\<^-t^jfcli>. FPGAx-:?^^y 4 1 b;a5r 

[0 0 4 0] FPGAr-;5'*i?a->'U2-n:dSFPG 
Ar-^;^*y 4 1 bfrn-KSix, -^7 M.'v';^^? 4 
0:J5FPGA7*-^^^y 4 1 b^SritS-rst. itilc: 
#ofc^-<;v©'ft^;a5y- HHlii4 3 a {cA;^$^x. y 

hT P-^ 4 3 ^mi^-n^- b 0SS4 3 a 

#$tVfc7='-^;55, A;^]x--i?iLTy-bT 1^^-4 3 
tA;^$:Jx. FFGA7'-i?*i^^'-/l'2-n(::/£i:fc 



[0 04 1] - o'mtmrt6 1 . mmn 4 7 y 

-hTIz-Y 4 3;5>bom;^T-i5'?rBft)?ttlt7£©FPG 

Ax-^^e;'^-/i-2 - 1 \m-rBmt Lx^m^im 

Lg|34 6{C-l^{!j!:l¥§-BrS„ $1^4 7{1, SfefCiM 
;/ 4 5 ©-#_h{r:5i>S$tbfcx-;?' r 

t>-1i:. iq^tfttiL7cOFPGA7='--^^v'^-yV2-l^ 
E'K-t-SFPGAx-^;^^ y 4 1 a^SWIS^* 

[0 0 4 2] WtbL^©FPGAx-^'^>'^-^V2 
-l!iSo-K§tT.fcFPGAr-iS'j^*y 4 1 a;asst>' 
ftlj«4 7[i. jiiS^^i's'i5'4 5©-# 

±icmm^Hx\^fcfy^^m<DT—^ y -y^^o 

7°4 3 b©mmi;i*#Mb^ y-hTW4 3©rt 
a5ttffiSrS5£$*5. ^litS(t«L$|?4 6(C?| 

4 3b ©FJf ^© ® t iitPo ©ttffit^-<>'- h7U 
4 4 3(C*JV^TF PGAr-^'^>'3.-;V2- 1 K'^^ 

xm:fj^n^^ttfj:io 

[004 3l!te*3, FPGAr-^^v^3.-7W2- 1*^ 

{cfifc© F P G A r - ^ v> rt t>'ffl-f- © 

'^XhmW^^ni-6^tf}^X^6o FPGAr-i?* 

[0 0 4 4] skiMmLitxoi^. :i<Dmm<Dmmici)> 

(7y ?/:/7a5/:/4 3bd5{^Jt1-|>r-i5') ^iiii;^ 

F P G Ar — ^'■^v'a.— yi^ii^i^F P G Ar— ^ y 
4 1 a~4 1 d©V^-ftl/iii»(cn— K^tb, n— K^tbfc 
F P G AT'~^ / ^ y ©ia'i;rt^;esa;^ J; 5 t L 
-CV^So jiji^i5'5'^4 5fCiljfiL7t4^li*y- 

ri:a5-et5J;5^-''^oT^^5„ r©fc*. ^fpga 

^ ^ -/v^ F P G Ax- > ^ y - K 

try- MUSS 

■rsrt^s-et, ^ie5l5©CPU^ffiv^fcMaLi^;^rA{r 

[0 0 4 5] ;i©Jt^v'y5.7'A{4FPGA7^- 

i?7!^y4r«ic#x:-c:}3'9. sij«ctJ§o-cai:afi^ti 

So :i©fc*. ^^-^-f^'aW" >'ay©»#^x.i:iJ; 
5;tw<; — -5/M5^C-f, FPGAT'-^y^^y;^^^ 
-T" F P G At^-^ ^ -yP©Pf O^ai L;ii5 & S ft |;i|It 
F P G Ax - ^ v'^ D-KLtt^ti-S «m 
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[0 0 4 6] ^fc. FPGAr— i^^v'a.— /U2- 1~ 
2 - n © 5 *5 (D'pfi. < 1 1 1 ® ^ v'a. — 7W;;^Sftfl(7)^ i/ci. 

^—jvm F P G Ax-^' ^ * y {nn- K 

V-^ 4 3 ©rt^U^fll (7 y 7V D ?/ :/4 3 b ;i5|Si^-t 
57=-'-^) (D]m. §ISSlt«L$|54 6Sr^Lfc?i«© 

(ctieofca»;SSi|l7Lfctt{::, j/ ^ 4 5 {cii 

;kZ3 t^O^ffi L Sr-^tP*a« ^ n ^ 9 A K 9 T 

[0 0 4 7] * /t, Wmii L^ttHSB 4 4 iiMtilO^i^a,- 
/KOIi^U^tii L44^a L/C t ^Ji. -y- b r W 4 3 Ort 

@ # ^ iJ'|t;ili1-ff tf ® « 7" D 7 i>, ^rUff-t 6 t 

[0 0 4 8] ^ F P GAr-^*i>"^— /l^2- 1 

~ 2 - n it. ^t^^-/l^^fiJ^^l.fc y-^ya ^7 J» 5 

- 1 ~ 5 - n ^■?:t^•?^^=' yz-^-f 7 6 1 J; o T 3 y/-;^ 

[004 9] ^isBjii. ±M(j^mmm-mm^^-f. 

[0 0 5 0] JcmnMMmmx^l-i. a. F P 

G Ax-^fa'li$|5 2 (CfE'lt ^tbfcV^T ti;^^WF P G Ax 

— i5'^v'3.-yV2- l~2-n^, -^tW^^FPGAt^ 
-:?^^y 4 1 a~4 1 d Cin - F-T-S tj^i LTV^ 
fCo rttl->FfLT, FPGAy'-^'^i/^— v'V2-l~ 
2-nt^-7^jXi ^^7i.^ FPGAy'-iS'lEttlFP 2^-7^5' 
or-i5'^E1g$-fr-C*3#. n-y3!i5FPGAx-^ 
^-ty 4 1 a~4 1 dtn-K1-5l^{^. -r^vimm^ 

[0 0 5 1 ] */c. FPGAx-^T^^y 4 1 a~4 1 
diiiyy h \y'y:^i' 4 0 tmm<Dh(OtLX. 
^XRAM (Random Access Memory) ^CD7 i^^AT^-fe 



[0 0 5 2] r(D»^, FPGAr-iJ'^^y 4 1 a~ 

. 9 ^ h ^ y - ^~yjp^^ t 

S7{-r ^ X ^ y'" v-<;K0jt^/!i5#i;^ ^ tbT V > S t # . 

'?■^cT^7'^yu-</u(Dm^iim^s^^i^.x\^^?>tt. f 

K^:^^^;<Srifr-LTtb;'3-r?)%®t-tS„ FPGAr- 
i5'y*y 4 1 a~4 1 d;?isr©J: 5/£«fi!c^WLTv>;5 

F P G AT-d' :^ ^-y41a~41d©5^r <D^m^ 

'm^-km^X.s FPGAT^-^^^y 4 1 

a~4 1d}:i, K1-'<t FPGAt— ^^v'a— /I^ 

[0 0 5 3] irl/;^^ 4 2(4. v-7 h Wi^;^ ^'^i "9 
^ $ tu-C is 19 . F P G AxVM ;^ 4 (C J; 5 iK^coilfi'ic 

J:oTf|ilJWa4 7 i'P^X.fcflSffi^W^V^, FPGA 

X-^y*y 4 1 a~4 1 d©5 trwjs^^^js^i-^)© 
i-^o ) 

FPGAr-^y^y 4 1 a~4 1 d;4^ ±.x^LfcT- 
^?/TKVx^-^xSWy-K-Yt^-7';i-jffl^?rffix.. # 

g o y - ^--yjpi^'^icr^ T^y v^)\'(D{t^i)^ 

iz.TYV7. $ V > 5 r - ^ 

-g-. •kU^>J'4 2{i, if*^«i|i&$tl..5frmr. FPG 
AT'-iS'^^y 4 1 a~4 1 d(^5*>r(^Ji^;«5^1-fc 

[0 0 5 4] ^fc, FPGAx-i^y^y 4 1 a~4 1 
tbTV^Sa-g-, FPGA7'-;5';>J^y 4 1 a~4 1 d 

^rUTroS-g-, FPGAr-^^^y 4 1 a-4 1 d 
I>to(DFPGA-r-^y^y Wffi;':5K-h;4SfftC 

F p G at'-^' y ^ y (»a:;^jK" h fcSig $tL5 i 5 
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V\ ;irf*S^t(j;. ^Jx.tf|2l3(c.l^-t-j;5(-. ^ FPGA 
r-^';^^y 4 1 a«tii^P^-hOUT;6SFPGAx- 
iS'p'^y 4 1 b<©A:^5K-h I NtK^^tL, FPGA 
r-^^^y 4 1 b(Dt±^;^:^-^OUT^5FPGAx- 
^5'^^y 4 1 c(7)A;^5K-M Ntgi^^ix. FPGA 
x-^^^y 4 1 cOtti;/j;K-hOUT;a5FPGAx- 
^?7<^y 4 1 dCOA;t)*?" b I Ntg^^ix, FPGA 
r-:?;><^y 4 1 dcom;^)*°- hOUT^SF PGAt- 

3'^^y 4 1 aOAj'jJK-b I Ni,mm^nxi^xiyX 
[0 0 5 5] -tbt, v-y M'i^;^^4 0(4. x-^'S: 

ai;^$*?>>sf*(^FPGA7'-:5'p«^y ^f-'i':^' y 

fCfg^1-5ft*?!9|r, FPGAr-iJ'^^y 4 1 a~4 

1 d(;iE'|*$^TV^«>x-^Sfl^SrFPGAx-^7!^ 

y 4 1 a~4 1 d^Kmx-f-^i^ V y^i^mm^"^. f 

-\-rv4\2>\Z-\X. fr£©FPGAr-^5'^^yi4StB 

}-f4^ myOim 3 t;l^^fi<](rip-t J; 5 (^:^ 'yy V v'yT. 
^5? 4 0 ^S7^-i5'/^X?r:^LTffl;f3l-2>r-i?«^tCF P 
GAx-<?^*y 4 1 a;S5|Elt1-57"-^-efc5%®t 

H-^h^^W*^-. FPGAr-:?'^^y 4 1 a;J5te»t 
TI/^fcrt^^F PGAT^'-^'^^y 4 1 bfrjIEtg^-fr, 
FPGAx-:J'7'*y 4 1 b;i5|2.|gLTV^fcrt;§SrFP 
GAr-i5'^-Try 4 1 cirlB'li^*. FPGAr-^'^ 
^y 4 1 c/jSfH'liLTVvAcirt^^FPGAx-^^^y 
4 1dKE1i**. FPGAr-c5'7(^y 4 1 d^JSIEti 
bTV^fcrt§SrFPGA7^-^^^y 4 1 a{C|Btt^* 
i:V^5ltlft€rFPGAr-i5'^^y 4 1 a~4 1 d 

[0 0 5 61 l;f-, FPGAx— ^'*v'^WW2- 1~ 
2-n«, a-cS^'a^^^-fT'^FPGAr-^T^^y 
(-I&»$ix5rttb-r. FPGAr-:5'^^y/5S?FM 
■t -7 ^ T y T-T— i W-'kiyy V 'yT. ^ -hmm-'y 

Jj, lyy h^^i^y^'}' 4 0\X nf|iI(7)F PGAx— ^^v' 
^-JP^W^-t^fclbOn^OFFGAT-i^/'^V 4 
1 - 1-4 1 -n?r{ix.. FPGAT-'-^;^^y 4 1- 
1~4 l-nSrtg£-©>^r«fcLTliS->7 
i:1-^)o FPGAx-^7<^y 4 1 - 1~4 1 -n©« 
Sfett. ±ai»FPGAr-^^^y 4 1 a~4 1 d tjl 
m\cm-Xh?>^><Dti-^o tctcL^ FPGAr-i5' 
P'f^y 4 1-1~4 l-n(4. ^^-f Lfcialirt^^lr*^ 
^x.i^tgTfe5£^S{47iv\ H4©ffiJ^^c:*5V^T 
'b, FPGA-r"--^;^^y 4 1-1~4 l-n(4i/7 h 
4 0 tfiSiJiitD'bcOi LT5>i5^AT^'-t?;^"fir 

fg^c^^y <J;i9«*^tuTv^T*>j;v\ 



[0 0 5 7] Sft. mi -m4(Dmi^X'lX V-T^-fn 
i?'7A5-l~5-n ^^tl^'iX=' yy<-fjU Lfc F P G 
Ax-^*v'a.-7V2- l~2-nSr, FPGAy'^M 
;=^4CiFPGA'r'-^^^y 4 1 a~4 1 dfcjign — 

^-7 i>, 5 - 1 ~ 5 - n Sr^«** D - K-f?- i 5 t L/C 

[0 0 5 8] Z(DmWi^:^'rJ»Xit. u~^3' 14, ftlj 
(c:|Blt$tufc^^^^-;v-SiJ<oy-;;^:/i3^^7i>, 5 - 1 ~ 

5-n?rai:^^y 4 l a' ~4 1 d' (Cn-KL. v- 
y h^i?:^^ 4 0' (4. ftiiJW4 7' ^^f>Of|*(c:So' 

v^T. y^y4ia' ~4i d' n^h. mnt^^y 

7°yi?4 8i4, ->7M/v>X^4 0' (Cffi£$tbfc7«^ 
3 ' Mai^ 4 3 a tSa«fiK^ff^3i3r:5 

14. ^©g^SlJ»4 7' tca^tSo 

[0 0 5 9] $IJ#(1^4 7 ' (4. mcO^Psi.-^U(Dt^Xftii 
Lffm^^th^t. ^-VTVAA-i' Wf^gP^li (:7 
^) yfynv-rf 4 2,\i\mm^h.X\^hf-^) n 

jffi>^^S'^4 5tC»1-?,iJfclr. :^y5'^7ny7°4 

-/H^^lict LT)3t1-i3W^. ?I»S«LS|5 4 6(^- 
Bt{^#$li:5o ^LT, li?t/aiL.3fe©y-;^7°ni>'7A 

V^/£{t^^^4, o-^'3' WU5ttit3fe<©y-;^^n^7 
ASrn-K$*, 'yy\'V-^7.9 4 0' iq^tJ'WLjfe 
CD y-x :/n y 9 A d5 n - K § tLfc ^ y 5r}t/fe 

ai»cS!4«La54 6 (C-B#«#$tl/C7^"-^^A;^ 
r-:^'tL-C-^^"-b7U-'f 4 3' (c:4x.So n- 

K$ti./c^^y ^v-^ M^v=;^^4 0' }C}t^§-&T. 
e lies Itffi L.^ 4 6 (^-B#|%# § tLfcr'-:? «rA;(3x- 
d>h\.xff—\-rv4 4?.' (c-^x-So 

[0 0 6 0] *fc. l¥U'aL5feoy-^7"Pi/7i.[C|¥ 

^45 (;iii]e$^Xfc7^'-i?}CfigoT. P^t/tii L^coy- 
iyyA^IBttl ^yJ^y h vV'T.^ 4 

0' {cJife^*. ii3»;^i5'5'^4 5}cigS^tb/cl^fB;K 
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6 ic-smw^hfz^\my v yyyvy^4 3h(Do 

-/VO y •/ n ^9 A fcti^o ^^BM ^ * 5 „ 
[0 0 6 1 ] ^ i/^:/y 4 8 fi. iSa©^- b 

j; s K T xmi^t 5 r t 
y- h0if&4 3 a©i^a«j^^. iS»osfT5ifi(:^«i 

'p<D^^^mThrct^<Dy'—$'^y})yyynyy 

[0 0 6 2] JJi_h©J;5(-'l'V^^Ui?'4 s^^t^mfS. 

-/vgijicli^ F p G ArVM ;^ 4 ' (c n - K t 
-CV^< r i;iS-5]-|gi;^i5„ rofc*. FPGArV-^-f;^ 
4 ' »1i^(c-g-:b*fc 3 7 < X t> , 

^ y ;e5^— F p G A7=-^^ -yK7)D^tt«iii Li^h 

5 ftfcff y / u ^- y ii5 p ^ K Li: ^ ;^ 5 

[0 0 6 3] !^C*d\ ig5 0«^}C*3V^-Ct. ^^y4i 
a ' ~4 1 d ■ fi^X7 h 4 0 ' ,t mm(Dt(D 

tUT. 7>^*i^T^-fe^«rtg/j;^^y J:i9«^$tvT 
v^T%J;v\ rw^-g-, f!)x.(f!l6 t^[^1-J; 5 

[0 0 6 4] Sfc, ^*y 4 1 a' ~4 1 d' UBI 3 (cl 
^■tFPGAr— i5';^^y 4 1 a~4 1 di^Kfi^jfcN 

^4 0' is. m3(omi^\c^n5i^yhi^'J:^^4ot 

[0 0 6 5] *fc. y-;^y°P^^7i^5-l~5-n 

fa. n-^3' ^^^^§T^fe^^y (ci&atsritL 

4 0' tt. nfioy-;^y'n^^7i>.**&iWi-5ifcis6©n 
f@(D^^y41-l' ~41-n' ::i:}t6>nfi 

5o y^y41-l' ~41-n' ©Wi^ictt. -hiS© F 
PGAr-yy^y 4 1-1~4 l-ni||fffi«J(C|l|- 



[0 0 6 6] /^*3, il7©^iJ^fet*3v^-t^)^ y^y 4 1 

-1' ~4 1-n' (Sv^y M^v';^^4 0' tftgijfl© 

%©i: L-C7:/i5^i^Ty-fe>^^Ttg/cey^y j; ^Wj^fe^ti 
i^y M/v'y.^?4 0' {C'ft;?LT. mei^y^-tii(Dt 

[0 0 6 7] 

[isBj©3ii*] &.±.mmLrci:9\z.^mm\c^n\-£. « 

-efcoTfc, ^yny'yA^v'^-ylx^igll^y^y (CD 
*fc. ='vy^d?ai/^^>3y©»#mx.(cj;?,;t 

[iiffiw^^T'^iftB;?] 

[Si] *|gi3J1©*Jfe©ff^«l(c^^^^5S»'y;^xAro« 
)t^ij^i-y'n5.yiiT'fe5„ 
[112] *3Si3l3©{til©Slffi©^1i{c:«^;*^5^|iLv';^7^A 

[03] :^?^m(om(omm(DMmci!}^i)^^^niy:^y'M. 

[114] *ISi3«©itil©*ii©?glltc^^^^5«^iy^xA 

©«^£S:^-t-y'n -y^/mx-h6o 
m 5 ] *?8lM©ffil©^te©ff?titC;i)^;4^5Ji^v'yiTi» 
©«^€r7p:1-y'n j/yia-efoSo 

©«fife^^i-y'n yi^mxh^o 

[0 7] *|SM©ffi©S^fe©?l^1i^^l?5^^>5ig^-^;=^ri^ 

1 

2 FPGAx-^5^K1ig|5 

3 ti^^' 

4 FPGAx><^';^ 

2-l~2-n FPGAr-iJ'^i? 3.-^1' 
4 0 iyyhi^i^y^^ 

4 1 a~4 1 d. 4 1-1~4 1-n FPGAx-<5' 

y^ y 

42 -fei/^^y 

43 ^-h7U4 

43 a ^-hm$^ 

43b yys/yyos/y 

44 ffU^WL^Ui^ 

4 5 ii3i;^^5'y 

4 6 ?|»S(tffiLSI5 
4 7 {iiij#pg|5 

48 'f^'iJ'yyiJ' 

5-l~5-n y—y^-fxx^yj^ 



(13) 



#I1¥15-198362 



[04] 




m)mm^ mm mm 

tt^;i|JftJI|(ft*it>ip|24-#ftBr374- 4 - 
505 



F^-A(#%) 5B033 EAOl EA02 
5B076 EB02 

5J042 BA03 BAll CA15 DAOl DA04 



